PART I1-VOA/SV Compound Quantitation and
Repor ted Quantitation Limits

Xl COVPOUND QUANTI TATI ON AND REPORTED QUANTI TATION LIM TS
A CBJECTI VE

The objective for the evaluation of conpound quantitati on and reported
gquantitation limts is to ensure that reported quantitative results and
gquantitation limts are accurate. To this end, |aboratory cal cul ations
fromraw data to the final reported concentrations are checked for
accuracy.

B. CRI TER A

The Region I, EPA-NE Data Validation Functional Quidelines for

Eval uating Environnental Analyses should be used to validate all Region
I Organic data. The CLP-Vol atile/ Sem volatile method QC accept ance
criteria listed in Appendices A and B shoul d be used as the default
criteria when none exist for the Volatil e/ Sem vol atile anal ytical mnethod
utilized and when simlar QC paraneters are required by the non-CLP

met hod and acceptance criteria have not been specified. Deviations,
nodi fi cati ons or non-CLP met hod-specific QC acceptance criteria may be
used but nust be explicitly defined in tabular format in the site

speci fic EPA approved QAPj P/ SAP or anendnent to the QAPj P/ SAP.

1. Reported quantitation limts nmust meet project-required DQ0s.

2. a. Reported concentrations for positive detects and conpound
gquantitation limts for non-detects and adjustnents of those
concentrations/conpound quantitation limts nust be
cal cul ated according to the appropriate method requiremnents.

b. Reported concentrations for positive detects and conpound
quantitation limts for non-detects must be adjusted for
percent solids, dilutions, concentrations and cl eanup
procedures that are not accounted for in the nethod.

3. a. Target conmpound quantitation nmust be based on the interna
standard (1S) specified in the nethod.

b. Target conpound quantitation nmust be based on the
quantitation ion (mz) specified in the method for both the
I S and target comnpound.

C. Target conmpound quantitati on nmust be cal cul ated using the
RRF fromthe appropriate daily standard
4. Target conmpound quantitation must be within the initial
calibration range.
5. Al'l soil/sedinment/solid sanple results nust be adjusted for
percent solids, and nust have percent solids greater than 30
percent. !

Sedi ment sanples are collected at CERCLA sites to establish
whet her or not the presence of hazardous chem cals has inpacted
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the resident organisns and their natural environment. The data
quality objectives for ecological risk assessnment generally
require that the anal ytical method used for sedi nent analysis
achieve, at a mnimum the dry weight CLP SONquantitation limts.

IU.S. EPA Ofice of Water Regul ations and Standards | ndustri al
Technol ogy Division - Method 1620, p. 29, Section 14.16, Draft
Sept enber 1989.

Most anal ytical methods that deal with soil-type matrices are
applicable to both soils and sedinments with no difference in how
those two matrices are prepared and anal yzed. Since a definition
for soil and sedinment matrices is not provided in the anal ytical
met hodol ogy, Region | has adopted the definition for soil sanples
used by the Ofice of Water Regul ations and Standards Industri al
Technol ogy Division (ITD). This definition states that soi
samples are "soils, sedinments, and sludge sanpl es containing nore
t han 30% sol i ds"

H gh noi sture sedi nents cannot be successfully anal yzed by routine
CLP anal ytical methods. Additional sanpling and anal yti cal
preparation steps, which are outside of the scope of a CLP method,
shoul d be empl oyed. For exanple, standing water may first be
decanted, and then the sanple may be centrifuged or filtered to
renove excess water (except in the case of sanples to be anal yzed
for volatile organics). To achieve the dry wei ght quantitation
limts, the | aboratory nmust performa percent solids analysis
prior to extraction and the initial volume of sanple extracted
must be increased accordingly. This presunes that the sanplers
have coll ected sufficient volune, above and beyond nornal vol une
requi rements, so that additional sanple can be extracted. As a

| ast resort, the | aboratory can decrease the final extract vol une
toamnimmof 0.5 milliliters.

Certain solid matrices, such as peat, are unusual in both their
reactive chemstry as well as their associated data quality
objectives. Peat is a natural sink for organic conpounds. It is
conposed of both a solid spongy matrix (which tightly binds
organi ¢ conmpounds) and the interstitial pore water present

t herein.

Routi ne anal yti cal mnethods underestimate the concentrations of
organi ¢ conpounds in peat matrices because the typical organic
preparation and extraction techni ques do not breach the matrix.
In order for peat to be successfully analyzed, the matrix itself
must be "sheared"” into small pieces to increase surface area so
that the extraction solvent can interact to partition the target
or gani ¢ comnpounds.

Sanpl i ng and anal yti cal methodol ogi es nust be determ ned during
proj ect scoping processes and nust be based on the project data
quality objectives. For nore information, see Attachnent A of the
Data Validati on Manual .
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C. EVALUATI ON D. ACTI ON

C. EVALUATI ON D. ACTI ON

Al potential inpacts on the
sampl e data resulting from
conpound quantitati on anomalies
shoul d be noted in the Data
Val i dati on Menorandum The
val i dator shoul d al so docunent
and justify all technical
deci si ons nmade based on
1. Verify that the reported prof essi onal judgnent in the Data
gquantitation limts neet Val i dati on Menor andum
proj ect-required DQCs.
1. If reported quantitation
[imts do not neet the
project-required DQs, then
t he validator must investigate
and docunent the cause of the
defici ency and use
pr of essi onal judgnment to
assess sanpl e data.
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C

EVALUATI ON

ACTI ON

*2.

a.

Recal cul ate, fromthe raw
data, the concentrations
for at | east one positive
detect and one sanpl e
gquantitation limt (for a
diluted sanple or a soi
sampl e) for each fraction
in every field sanple to
verify that |aboratory
reported sanple results
were accurately cal cul ated
accordi ng to the nethod.

2

a.

If incorrect val ues,
equations or factors have
been used to cal cul ate
sampl e results and/ or
sample quantitation limts,
then the validator should
have the | aboratory
requantitate and resubmt
all corrected raw data and
forms. |If a discrepancy
remai ns unresol ved, the
val i dat or nust use

pr of essi onal judgnment to
deci de which value is
accurate. Under these

ci rcunst ances, the
val i dator may determ ne
that the sample data should
be qualified or rejected.
A di scussion of the
rationale for data
qualification and the
qualifiers used shoul d be
docunented in the Data

Val i dati on Menor andum
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EVALUATI ON

ACTI ON

*2.

Verify that the
concentrations for positive
detects and sanpl e
gquantitation limts have
been adjusted to reflect
sanmpl e dilutions,
concentrations, cleanup
met hods and dry wei ght
factors that are not
accounted for in the

nmet hod.

b. If the concentrations for
positive detects and/ or
sanmple quantitation limts
were not correctly adjusted
for sanple dilutions,
concentrations, cleanup
met hods, or dry weight
factors, then the validator
shoul d have the | aboratory
requantitate and resubmt
all corrected raw data and
forms. |If a discrepancy
remai ns unresol ved, the
val i dat or nust use
pr of essi onal judgnment to
deci de which value is
accurate. Under these
ci rcunst ances, the
val i dator may determ ne
that the sample data should
be qualified or rejected.

A di scussion of the
rationale for data
qualification and the
qualifiers used shoul d be
docunented in the Data
Val i dati on Menor andum

*3.

Verify that the correct

i nternal standard,
guantitation ion and standard
RRF were used to quantitate
sample results for at |east
one positive detect in each
fraction in every field
sanpl e.

If the laboratory utilized an
incorrect IS, quantitation
ion, or RRF to quantitate a
target conpound, then the
val i dator shoul d have the

| aboratory requantitate and
resubmit all corrected raw
data and forms. |If a

di screpancy remai ns

unresol ved, the validator nust
use professional judgnent to
deci de which value is
accurate. Under these

ci rcunst ances, the validator
may determ ne that the data
shoul d be qualified or
rejected. A discussion of the
rational e for data
qualification and the
qualifiers used shoul d be
docunented in the Data

Val i dati on Menorandum
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EVALUATI ON

ACTI ON

Verify that the concentrations 4. a. If the concentrations for
for positive detects are positive detects exceed the
within the initial calibration upper limt of the initia
range. calibration range and no
di lutions were reported,
then the validator should
estimate (J) those positive
detects that exceed the
initial calibration range.
If the concentrations for
positive detects fall bel ow
the lower limt of the initia
calibration range, then the
val i dator should estimate (J)
t hose positive detects.
Ascertain if any 5. a. If a soil/sedinent/solid

soi |l /sedi ment/solid sanpl e has
| ess than or equal to 30
percent solids.

sampl e has greater than 30
percent solids, then the
val i dator should accept all
sampl e data

If a soil/sedinment/solid
sampl e has percent solids of
greater than or equal to 10%
but less than or equal to 30%
then the validator shoul d:

I Estimate (J) positive
det ect s.

I Reject (R non-detects.

If a soil/sedinment/solid
sampl e has | ess than 10
percent solids, then the
val i dator should reject (R
positive and non-detect sanple
results as unusable.

The val i dator should include a
di scussi on of the sanple

matri ces having | ow percent
solids in the Data Validation
Menorandum  The val i dat or may
need to contact the field
sampl er to determ ne whet her
sampl i ng techni ques were
appropriate for the sanple
matri x.
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Not e: The foll owi ng subsections are applicable only to a Tier Ill data
val i dati on:
C2a C2b C3

Tabl e VOA/ SV-XI || -1:

QUALI FI CATI ON OF VOLATI LE/ SEM VOLATI LE ORGANI C ANALYTES BASED ON
SAMPLE PERCENT SCOLI DS

Sanpl e % Solids > 30% 10% # % Sol i ds # % Solids < 10%
Resul t 30%
Det ect s A
Non- det ect s A R
E. EXAMPLES

Exanpl e #1: (10% # % Sol i ds # 30%

DQOs for the Cak Street site specify that soil samples be anal yzed
for low |l evel PAHs and other sem vol atile compounds to assess
human health risk posed by the site contam nation. Semvolatile
soi | sanple SAA58 had 15% solids and positive detects for
chrysene, napht hal ene, and benzo(a)pyrene. Due to the |ow percent
solids, the chrysene, naphthal ene, and benzo(a)pyrene detects are
estimated (J) and all semvolatile non-detects are rejected (R as
unusabl e because the el evated sanple quantitation limts do not
meet project DQOs. The validator reports the qualified data on
the Data Summary Tabl e and notes this problemin the Data

Val i dati on Menorandum

Exanpl e #2: (% Solids < 10%

Vol atil e sedi ment sanple SAA89 had 8% solids and positive detects
for chl orobenzene, benzene, and trichloroethene. As a result of
the extrenely | ow percent solids (< 10%, the validator rejects
(R) as unusable all positive detects and non-detects for this
sample. The validator contacts the field sanpler to determne if
sampl i ng techni ques were inappropriate for the sanple matrix
resulting in high noisture content. The validator reports the
qualified data on the Data Sunmary Tabl e and di scusses the high
nmoi sture content of the sanple and the inappropriateness of the
sampling and/ or anal ytical methods in the Data Validation

Menor andum
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PART I1-VOA/SV Tentatively Identified Compounds
Xl V. TENTATI VELY | DENTI FI ED COVPOUNDS
A. OBJECTI VE

Chr omat ogr aphi ¢ peaks that are not target anal ytes, surrogate conpounds, or
i nternal standards are potential tentatively identified conmpounds (TICs).
TICs must be qualitatively identified by a mass spectral |library search
followed with interpretation by the |aboratory's nass spectra
interpretation specialist for potential conpound identification
Laboratory-reported TICs are al so assessed by the data validator.

B. CRITER A

The Region I, EPA-NE Data Validation Functional Quidelines for Evaluating
Envi ronnment al Anal yses should be used to validate all Region I Organic
data. The CLP-Vol atil e/ Sem vol atile method QC acceptance criteria listed
i n Appendices A and B should be used as the default criteria when none
exist for the Volatile/Sem volatile analytical nethod utilized and when
simlar QC paraneters are required by the non-CLP net hod and accept ance
criteria have not been specified. Deviations, nodifications or non-CLP
nmet hod- speci fic QC acceptance criteria may be used but must be explicitly
defined in tabular format in the site specific EPA approved QAPj P/ SAP or
amendnent to the QAPj P/ SAP

1. In accordance with the nethod, the | aboratory nust conduct nass spectra
library searches for each sanple and blank to report the possible
identity of a specified nunber of volatile and senmivolatile
chr omat ogr aphi ¢ peaks whi ch are not surrogate compounds, interna
standards, or target compounds, but which have an area count or peak
hei ght greater than 10 percent of the area count or peak height of the
nearest internal standard. Al GO M library searched mass spectra for
every sanpl e and bl ank nust be exam ned by the | aboratory for tentative
conpound identification

NOTE: The | aboratory should not report, as a tentatively identified
conpound, any target conpound which is properly reported in
anot her fraction. For exanple, late eluting volatile target
conpounds shoul d not be reported as semvolatile TICs.

2. TIC concentrations should be qualified by the | aboratory as estimated
(J). TIC concentrations should be cal cul ated by the | aboratory assum ng
an RRF of 1.0 and using the closest eluting IS that is free of
i nterferences.

3. Chromatograns for blanks should not contain any TIC peaks.

4. CQuidelines for making tentative identifications are as foll ows:

a. Major ions (greater than 10 percent relative intensity) in the
ref erence spectrum should be present in the sanple spectrum

b. The relative intensities of the major ions should agree within + 20
percent between the sanple and reference spectra.

c. Molecular ions present in the reference spectrum should be present in
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4. d.

t he sanpl e spectrum

lons present in the sanple spectrumbut not in the reference spectrum
shoul d be reviewed for possible background contam nation
interference, or coelution of additional TIC or target conpound(s).

Since library searches often yield several candi date conpounds havi ng
cl osely matchi ng scores, all reasonable choices must be consi dered
and the nost reasonabl e candi date chosen

VWen the above criteria are not net, but in the technical judgment of
the validator or mass spectral interpretation specialist the
identification is correct, the validator may report the

i dentification

If in the validator's judgnment the identification is uncertain or
there are extenuating factors affecting conpound identifications, the
TICresult may be reported as "unknown".

5. The follow ng common | aboratory artifacts/contam nants and their sources
(e.g., aldol condensation products, solvent preservatives, and reagent
cont am nants) should not be reported as TIGCs.

Exanpl es:

a.

Conmon | aboratory contam nants: CO, (mz 44), siloxanes (mz 73),

di et hyl ether, hexane, certain freons (1,1, 2-trichloro-1, 2, 2-
trifluoroethane or fluoro-trichloronethane), and phthal ates at |evels
| ess than 100 ug/L or 4000 ug/ Kg.

Sol vent preservatives such as cycl ohexene - a nethyl ene chloride
preservative. Related by-products include cycl ohexanone, cyclo-
hexenone, cycl ohexanol, cycl ohexenol, chl orocycl ohexene, and

chl or ocycl ohexanol

Al dol condensation reaction products include: 4-hydroxy-4-nmethyl-2-
pent anone, 4-nethyl - 2- pent en-2-one, and 5, 5-di met hyl - 2(5H) - f ur anone.
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Tentatively Identified Compounds

EVALUATI ON

D. ACTI ON

* 1.

a. Verify that the |aboratory
has generated a library
search for all required
peaks in the sanple and
bl ank chromat ogr ans.

b. Verify that reported Tl C peaks
wer e not surrogate conpounds
or internal standards.

VOA/SV-XIV-3

1.

Al potential inpacts on the
sampl e data resulting from
tentatively identified conpound
anomal i es should be noted in the
Data Validati on Menorandum The
val i dator shoul d al so documnent
and justify all technical
deci si ons made based on

prof essi onal judgnent in the Data
Val i dati on Menor andum

a. If the | aboratory has
negl ected to generate a
library search for al
requi red peaks, then the
val i dator shoul d have the
| aboratory requantitate and
resubmt all corrected raw
data and forms should be
resubmtted. If a
di screpancy remains
unresol ved, the validator
nmust use prof essi ona
j udgnent to decide which
identification is accurate
Under these circunstances,
the validator may determ ne
that the sample data should
be qualified or rejected.
A di scussion of the
rational e for data
qualification and the
qualifiers used shoul d be
docunented in the Data
Val i dati on Menor andum

b. If the |laboratory perforned a
library search on a surrogate
conpound or internal standard,
the validator shoul d not
report that conpound as a TIC
on the Tentatively ldentified
Conpounds Tabl e-Table I11.
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Tentatively Identified Compounds

C

C.

EVALUATI ON

Verify that a target conpound
from anot her organic fraction
was not reported as a TIC

ACTI ON

If the | aboratory reported a
target conmpound from anot her
organic fraction as a TIC,
then the validator should
check that fraction to
determine if the | aboratory
correctly identified the
target conpound in that
organic fraction. |If the

| aboratory did not correctly
identify the target conpound
in that fraction, then the

| aboratory shoul d be contacted
to requantitate the fal se
negati ve result, report that
conpound wi th the proper
fraction, and renove that
conpound fromthe TIC form

*1.

d. Verify that a target
conpound was not missed by
t he target conpound search
procedure and erroneously
reported as a TICin the
proper anal ytical fraction
The val i dator should
eval uate ot her sanple
chromat ograns and check
library reference retention
times on quantitation lists
to determ ne whether the
fal se negative result is an
i sol ated occurrence or
whet her data fromthe
entire case may be
af fect ed.

If the | aboratory reported
a target conpound fromthe
proper fraction as a TIC
then the validator should
contact the |l aboratory to
requantitate the false
negati ve result, report

t hat conpound on the
correct form and renove
that conpound fromthe TIC
form

VOA/SV-XIV-4
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EVALUATI ON

ACTI ON

*2.

Verify that all TICs are
reported with estimated (J)
concentrations by the

| aboratory. Verify that TIC
concentrations were cal cul ated
correctly, assum ng a RRF of
1.0 and using the cl osest
eluting 1S that is free of

i nterferences.

Qualify all TIC concentrations
as estimated (J) if the

| aboratory has not already
done so. |If the laboratory
did not quantitate the TIC
assuming an RRF of 1.0 and
using the appropriate IS, then
the validator should have the
| aboratory requantitate and
resubmt all corrected raw
data and forns. |If a

di screpancy remains

unresol ved, the validator nust
use professional judgnent to
deci de which value is
accurate. Under these

ci rcunst ances, the validator
may determ ne that the sample
data should be qualified or
rejected. A discussion of the
rational e for data
qualification and the
qualifiers used shoul d be
docunented in the Data

Val i dati on Menor andum

*3.

Verify that the blanks do not
contain any TIC peaks. Wen a
| ow | evel non-target conpound
is detected in a sanple, a

t hor ough check of bl ank
chromat ograns nay be required.
Look for peaks which are |ess
than 10% of the area/height of
the nearest, interference-free
IS, and which are present in
t he bl ank chromatogram at a
simlar relative retention
tine.

a. If any TICis found in a
sampl e at a concentration
greater than 10 times the
| evel detected in an
associ ated bl ank, then the
TI C shoul d be reported.

If any TICis found in a
sanmpl e at a concentration |ess
than or equal to 10 tines the

| evel detected in an

associ ated bl ank, then the TIC
shoul d not be reported.
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C. EVALUATI ON

ACTI ON

*

*4.

a. Examne all TIC mass
spectra in every sanple and
bl ank. Conpare sanple TIC
spectra with all library
search spectra to confirm
that the nost reasonabl e
candi dat e was chosen
according to the criteria
set forth in Section XV,

B. 4.

b. Verify that TICs were reported
as unknowns if the TIC spectra
presented do not neet the
criteria set forth in Section
XV, B.4 and thus no
reasonabl e choi ces coul d be
det er m ned.

a. The validator nust use
pr of essi onal judgnment to
determne if the criteria
in Section XIV, B.4 were
nmet and a reasonabl e
i dentification was nade.
If there is nore than one
possi bl e match, then the
result may be reported as
"either compound X or
conpound Y'. If thereis a
| ack of isonmer specificity,
the TIC result may be
changed to a non-specific
i somer result (e.g., 1,3,5-
trimethyl benzene to
trimethyl benzene isoner)
or to a conmpound cl ass
(e.g., 2-nmethyl, 3-ethyl
benzene to substituted
aromati c conpound).

The validator may elect to

quantitatively report all

simlar isoners as the sum of

the individual isomers. For

exanpl e, all al kanes may be

quantitatively sumred and

reported as tota

hydr ocar bons. The val i dat or

must summari ze any changes

made to the | aboratory data

and nust docunent the

rational e used to justify

t hose changes in the Data

Val i dati on Menor andum

If it is determned that a
tentative identification of a
non- TCL conpound is
unaccept abl e, then the
tentative identification
shoul d be changed to unknown
or to an appropriate
identification

O her case factors may

i nfluence TIC judgnents. If a
sanmple TIC match i s poor but

ot her sanples have a TIC with
a good library match, simlar
relative retention tine, and

t he sanme ions, then
identification informtion may
be inferred fromthe other
sanple TIC results
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DRAFT 12/96



PART I1-VOA/SV Tentatively Identified Compounds

C EVALUATI ON D. ACTI ON
* 5. Review blank and sample TIC 5. If a common | aboratory

spectra to ensure that conmon artifact and/or contam nant is
| abor at ory reported as a TIC in a bl ank
artifacts/contam nants are not or sanple, then the validator
reported as TICs. (See shoul d not report the TIC on
Section XV, B.5 for exanples Table 111 TIGCs.
of conmon | aboratory
artifacts/contam nants.)

* Note: The foll owi ng subsections are applicable only to a Tier Ill data
val i dati on:

Cla C1l1l.d C2 C3 C4a C4b, C5

E. EXAMPLES

Exanpl e #1: (Target analyte inproperly reported as TIC in another
fraction)

The | aboratory originally reported 1, 2-dichl orobenzene as a TICin
the volatile fraction of soil sanmple SAA12. 1, 2-dichl orobenzene
however, was reported as a non-detect in the semvolatile
fraction. Upon review of the semvolatile chromatogram for sanple
SAA12, the validator notes that the laboratory failed to identify
a peak that eluted within the 1, 2-dichl orobenzene retention tine
wi ndow. The | aboratory was contacted and requested to requantitate
the fal se negative semvolatile 1,2-dichl orobenzene result and
report 1,2-dichl orobenzene as a positive detect in the
semvolatile fraction, as well as renove the result fromthe VOA
TIC form The |aboratory conplied and the validator reports 1, 2-
di chl or obenzene as a positive detect in the semvolatile fraction
on the Data Sunmary Tabl e.

Exanple #2: (TIC not reported, |ack of spectral confirmation)

Di chl oronapht hal ene is reported as a TIC in semvolatile sanple
SAA35. The reference dichl oronapht hal ene mass spectrum has a

nol ecul ar ion of 196 and a 198, m+2, ion, with a relative
intensity of 66.0% The sanpl e dichl oronapht hal ene nmass spectrum
has a nol ecul ar ion of 196 but the 198 ion has a 10.0% rel ative
intensity. Because the sanple spectrum s chlorine isotope (mt2
ion) relative intensity is not wthin = 20.0% of the reference
spectrum s relative intensity, the presence of dichl oronaphthal ene
is not confirmed in the field sanple. The validator uses

prof essi onal judgnent to determ ne that dichloronaphthal ene i s not
present in the field sanple, changes the TIC designation to
"unknown", and justifies this in the Data Validation Menorandum
The val i dator does not report that TIC on the "Tentatively
Identified Conpound-Table Il11" since "unknowns" are not included
on that table.

Exanpl e #3: (Unreported peak with relative intensity greater than 10% of
the nearest |S)
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The validator verifies that all peaks greater than 10% of the
nearest IS for sanple SAAO1 are accounted for in the chromatogram
and quantitation report for sample SAA0l. To do this, the
validator identifies target conpound, internal standard, and
surrogat e peaks on the chronmatogram quantitation report, and the
FormI. The remaining peaks (greater than 10% of the nearest |S)
should be listed as TICs. The validator notes that one peak
(greater than 10% of the nearest 1S) is unaccounted for and
contacts the | aboratory to obtain sanple and reference mass
spectra and to request revision of the Forml TIC. The |aboratory
conplies and the validator reports that TIC on the "Tentatively
Identified Conmpound-Table 111" in the Data Validation Menorandum
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XV. SEM VOLATI LE CLEANUP

A. OBJECTI VE

Semivol atile cleanup procedures are utilized to renove matrix interferences
fromsanple extracts prior to analysis. |If not renoved fromthe sanple
extracts, matrix interferences can inhibit accurate conpound identification
and quantitation resulting in highly suspect data. Semvolatile cleanup
procedures are checked by spiking the cleanup colums or cartridges with
target conmpounds, and eval uating the recovery of semvolatiles through the
cl eanup procedure.

Several types of semivolatile cleanup procedures exist, including but not
l[imted to:

1. Gel Perneation Chromatography (GPC) - separates conpounds based on
nmol ecul ar size and can be used to renove high nol ecul ar wei ght
interferents.

GPC is a size exclusion procedure that utilizes organic solvents and
hydr ophobi c gels to separate macronol ecul es. The packing gel is porous
and is characterized by the exclusion range (range of uniformty) of
that pore size. The exclusion range nust be greater than those of the
nol ecul es to be separat ed.

Ceneral applications of GPC as a cl eanup procedure for semvolatile
organic fractions include the renoval of |ipids, polyners, copolyners,
proteins, natural resins and pol yners, cellular conponents, viruses,
steroi ds and di spersed hi gh nol ecul ar-wei ght conpounds fromthe sanple
extract.

Under CLP SOW OLMD3. 2, the GPC colum is packed with bead-I1ike packing
and connected to a UV detector. After the GPCis calibrated and a bl ank
anal yzed, sanple extracts are | oaded into sanple | oops and an aut omat ed
sequence is started. The target compounds are eluted with methyl ene
chloride and collected during the pre-determned retention tinmes. The
hi gh nol ecul ar wei ght interferences, those outside the exclusion range,
elute earlier than the TCL sem vol atile conmpounds during the "dunmp”
phase, while the smaller interferents such as sulfur elute with a later
vol ume of sol vent during the "wash" phase.

2. Silica Gl Ceanup - separates interferents of different polarity.

Silica gel is a regenerative adsorbent of anorphous silica with weakly
acidic properties and is used for separating conpounds of differing
chem cal polarity. Silica gel can be used for the cleanup of sanple
extracts containi ng pol ynucl ear aromati c hydrocarbons (PAHs) and
derivatized phenolic conpounds.

The silica gel colum is packed with the required amounts of adsorbent,
topped with a water adsorbent, and then | oaded with a sanple extract.
The anal ytes are eluted with solvents of increasing polarity, to achieve
desired separation, leaving the interfering conpounds on the col um.
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Not e: The CLP SOWN OLMD3. 2 semivol atile nmethod uses only GPC cl eanup

B. CRITER A

The Region I, EPA-NE Data Validation Functional Quidelines for Evaluating
Envi ronnment al Anal yses should be used to validate all Region I Organic
data. The CLP-Vol atil e/ Sem vol atile method QC acceptance criteria listed
i n Appendices A and B should be used as the default criteria when none
exist for the Volatile/Sem volatile analytical nethod utilized and when
simlar QC paraneters are required by the non-CLP net hod and accept ance
criteria have not been specified. Deviations, nodifications or non-CLP
met hod- speci fic QC acceptance criteria may be used but must be explicitly
defined in tabular format in the site-specific EPA approved QAPj P/ SAP or
amendnent to the QAPj P/ SAP

1. Gel Perneation Chromatography

a. Semivolatile sanple extracts, QC sanple extracts, and method bl ank
extracts must undergo all cleanup procedures required by the nethod.

b. The GPC system nmust be calibrated initially in accordance with the
method prior to the analysis of field samples, QC sanples or blanks
to ensure acceptable solid phase activation, peak shape, and
resolution of target conmpounds and interferents.

c. i. GPC calibration nust be checked on a continuing basis at the
frequency specified in the method.

ii. The net hod-required GPC calibration check solution nmust contain
target and surrogate conmpounds and interferents at the nethod-
requi red concentrations and nust be anal yzed according to the
anal yti cal nethod.

iii. Target conmpound recoveries nmust neet nmethod QC acceptance
criteria.

iv. Surrogate compound and internal standard area counts and/or
retention times nmust neet nmethod QC acceptance criteria.

v. Peak shapes nust be symetrical and resolution nust neet nmethod QC
acceptance criteria.

Vi . Retention time shifts between GPC calibrati on checks nust not
exceed +5% between cali brations.

d. i. AGCinstrunment blank spiked with surrogate conpounds nust be
anal yzed after each GPC calibration and calibration check and
prior to sanple analysis.

ii. Tar get conmpounds must not be present at greater than or equa
to the quantitation Iimt for any target conpound in the GPC
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i nstrunent bl ank.

iii. Surrogate conmpound recoveries and internal standard area counts
and/or retention times (if added) in GPC instrunent blanks nust
meet nethod QC acceptance criteria after GPC cl eanup. Note:
CLP SON OLMD3. 2 does not require the addition of surrogate
conpounds or internal standards to the GPC instrunment bl ank.

2. Silica Gl deanup

a.

Semivol atil e sanmpl e extracts, QC sanple extracts and nmet hod bl ank
extracts must undergo all cleanup procedures required by the nethod.

Each | ot nunber of solid phase adsorbent nust be checked in
accordance with the nethod prior to use to ensure acceptable solid
phase activation, recovery of target analytes, and elimnation of
interferents.

i. ASilica Gl Check solution nust be prepared with each cl eanup
batch and nust be anal yzed prior to the Silica Gl colum reagent
bl ank. For each batch of sanples undergoing Silica Gel colum
cl eanup, the columm perfornmance nust be checked with a Silica Cel
Check solution to denonstrate that the conpounds of interest are
bei ng quantitatively recovered.

ii. The nethod-required Silica Gel Check solution nust contain
target and surrogate conmpounds and interferents at mnethod-
requi red concentrations and nmust be prepared and anal yzed
according to the anal ytical nethod.

iii. Target conmpound recoveries nmust neet nmethod QC acceptance
criteria.

iv. Surrogate compound and internal standard area counts and/or
retention times nmust neet nmethod QC acceptance criteria.

i. ASilica Gl colum reagent blank spiked with surrogate compounds
must be prepared with each cleanup batch. The Silica Gel colum
reagent bl ank nust be anal yzed after the Silica Gel Check sol ution
and prior to field samples.

ii. Tar get conmpounds must not be present at greater than or equa
to the quantitation limt for any target conpound in the Silica
Gel col umm reagent bl ank

iii. Surrogate conmpound recoveries and internal standard area counts
and/or retention times (if added) in Silica Gel colum reagent
bl anks nmust neet method QC acceptance criteria after Silica Cel
col um cl eanup
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C. EVALUATI ON D. ACTI ON

VOA/SV-XV-5 DRAFT 12/96



PART 11-VOA/SV

Semivolatile Cleanup

C. EVALUATI ON D. ACTI ON
Al potenti al inFapts on the
sanpl e data resulting from sanpl e
cl eanup anonal i es shoul d be noted
in the Data Validation
Menmorandum  The val i dator should
al so docunent and justify al
techni cal deci sions nmade based on
rof essional judgnment in the Data
1.  Gel Perneation Chronatography al i dation Memorandum
(GPO 1. Gel Perneation Chromatography
a. Veri}‘yblfrom Lesuldtjcfolrms, i f (GPQ)
avai l abl e, that cl eanup
was per forned accordinP to the a. |f GPCwas not performed
anal ytical nethod on afl according to the anal ytica
met hod-r equi red sanpl e met hod on all nethod-required
extracts sanpl e extracts extracts, then the raw data
and nethod bl ank extracts. shoul d be reviewed for the
' presence of high nol ecul ar
wei ght cont am nants and
Bro essi onal judgment should
e used to qualify or reject
sampl e data. The validator
shguld reﬁuest S?nEL% cl eanup
b. Verify that the GPC system was and reanaj ysis | was
CallbaatedlnlE]'aLIy?lnhd reqU|red bythe met hod.
accordance with the metho
requi renents and that peak b. Ifltge Spg sys%en}ras_not
shape and resolution criteria caliprated rnitraly 1n
were met. accordance with the method
;prlor to the anal ysis of
Ield sanples, QC sanples or
bl anks) or fails to neet peak
shape and/or resolution
criteria or the initial
caI!FrgfloP data are noh H
i avail able for review, then the
c. | Eﬁg{'{ﬂ;fegglégfiB?gﬁ?gha val i dator shoul d eval uate the
check was perforned at the Ias} cahlbratlon_check |
N ; anal yzed just prior to sanple
met hod-requi red frequency. anal ysi .
c. i. If GPC calibration checks

ii. Verify that a GPC
cal i bration check
solution was anal yzed in
accordance with the
nmet hod and that the
correct target and
surro?ate conpounds,
interferents and
concentrati ons were
used.

have not been performed at
t he net hod-required
frequency, then the quality
of the C operation nmay be
suspect and the validator
shoul d use prof essi ona
judgment to qualify or

rej ect sanpl e data.

ii. If a GPC calibration
check sol ution was not
anal yzed i n accordance
with the nmethod or the
correct conpounds and/ or
concentrations were not

used, then the data
quality may be adversely
affected. In these

ci rcunst ances, the

val i dator shoul d use
prof essi onal judgnment to
ualify or reject sanple
at a.
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Semivolatile Cleanup

EVALUATI ON

ACTI ON

Check the reported
data fromthe GPC
cali bration check
sol ution analyses to
verify that target
conpound recoveri es
nmeet net hod )
acceptance criteria.

iii. If GPC calibration
check net hod ( )
acceptance criteria
are not net, then the
GPC cal i bration check
solution results
shoul d be used to
gualify sanple data
for specific )
conpounds included in
t he check sol ution
Pr of essi onal judgnent
shoul d be used to
qualify or reject
sanmpl e” data for non-

check sol ution
conpounds, taking
into consideration

t he compound' s

chem cal class., The

val i dat or shoul d

di scuss the inpact of
unaccept abl e
recoveries on the

sanple data in terns
of high or |ow bias
and note this in the
Data Validation

Meror andum

If a GPC calibration check
conpound recovery is
Preater t han t he” upper

imt of the nmethod QC
acceptance criteria, then
the validator shoul d:

- Estimate (J) the
af fect ed cohpound when
detected in any sanpl e
associated with that GPC
calibration check to
i ndi cate potential high
bi as.

- ApcePt the quantitation
limt of the affected
conpound in an sanPI

associated with tha

cal i bration check

e
GC

If nore than half of the
GPC cal i bration check
conmpound recoveries are
Preater than the upper

imt of the method
acceptance criteria, then
the validator shoul d:

- Estinate (J% all .
positive detects in al
sanpl es associated with
that GPC calj bration
check to indicate
potential high bias.

- Accept all quantitation
limts for non-detects
in all sanples
associated with that GPC
cal i bration check

If a GPC calibration check
conpound recovery is |less
than the lower limt of the
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Semivolatile Cleanup

EVALUATI ON

ACTI ON

1. C.

Conti nued from above.

c

iii. Continued from above.

If nore than half of the
GPC cal i bration check
conmpound recoveries are

less than the lower limt
of  the nmethod QC acceptance
crlter|a but greater than

or ual to 10% then the
vall ator shoul d:

- Estinate (J% al |
positive detects in al
sanpl es aSSOCIated W th
that GPC calj bration
check to indicate
potential |ow bias.

- Estimate (W)

%%

quantitation’ | s for
non detects in all

|l es associated with
th GPC calj bration
check to indicate
potential |ow bias.
a GPC calibration check

| f

conpound recoverK is less
than 10% then the
val i dat or shoul d:

- Estimate (J) the
af fected cohpound when
detected in any sanpl e
associated with that GPC
calibration check to
Endlcate potential |ow
i as

- Reject

quant i t at

t he aff c

anY npl

h th t
callbr?

R)
1o
te
e
0]
i ndi ca
b

4o
e
a
t
e
are unusa

t
p053|b|I|ty 0
hegat | ves.

If nmore than half of the
GPC cal i bration check
conmpound recoveries are
Il ess than 10% then the
val i dat or shoul d:

- Estinate (J% al |
positive detectTs
sanpl es _associ
that GPC calib
check to indic

potential |ow

- Reject (R the

uantitation |im
non- det ect s

| es _associ at

GPC calibratio

ck toindicate t

ata are unusabl

d
to the possi bi
al se negati ves.

in II
ated
ratio
ate
bi as.

0.0

853

|
e(
t
e

g cQ—to—~w
o —C TSSO
OOODOY

-
o=

~than half of the
i brati on check

3
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Semivolatile Cleanup

i nstrunent bl ank was

anal yzed after each. GPC
calibration and calibration
check and prior to sanple
anal ysi s.

that there are no
target conpounds present
at ?reater than or equa
to the quantitation
limt in the GPC

i nstrunent bl ank.

Verify that surrogate
conpound recoveri es and
internal standard area
counts and/or retention
times (if added) in the
GPC i nstrunment_ bl ank
nmeet net hod ]
acceptance criteria.

C EVALUATI ON ACTI ON
*1. c. 1v. Verify that surrogate c. iv. | f surrogate conpound
conpound recoveri es recoveries and/ or
and internal standard i nternal standard
area counts_and/ or area counts_or
retention tines in retention tines in
the GPC calibration the GPC calibration
check nmeet method QC check do not neet
acceptance criteria. nmet hod. QC accept ance
criteria, then the
val i dat or shoul d
. 3uallfy t he sanpl e
* v. Review the raw GPC ata in accordance
calibration check data to wth Sections VI and
verlfY that peaks are . VI
symetrical and resol ution ) )
neets met hod QC acceptance v. |If the GPC calibration
criteria for target and check met hod QC accept ance
surroPate conpounds and criteria do not neet peak
interferents in the GPC shape and conpound
cal i bration check sol ution. resolution, then the raw
sampl e data shoul d be
exam ned for the presence
of hi gh nol ecul ar - wei ght
interferences or the loss
of late eluting target
conpounds and pr of eSsi ona
j udgnment should be used to
ualify_or reject sanple
ata. “The validator shoul d
] di scuss the inpact of
* Vi Check the raw GPC unaccept abl e peak shape and
calibration check data resol ution on the sanple
to verify that retention data in terns of high or
times for any conpounds I ow bi as_and/or the
or interferents in the possibility of false =
GPC cal i bration sol ution negati ves and note this in
did not vary nore than + the Data Validation
5% bet ween cal i brati ons. Meror andum
Vi . Retention time shifts
i ndi cate instrunent
er f ormance probl ens
hat require | aborator
) corrective actions., |
* d. i. Verify that a GPC retention tinme shifts

are excessive, the GC
cl eanup procedure may be
the cause of anal yte

| osses and fal se
negatives, and the

val'i dat or shoul d

eval uate the sanpl e data
careful |y and document
all deficiencies in the
Data Validation

Meror andum

If a GPC instrunent blank

was not anal yzed at the
correct frequency and in

t he proper sequehce, then

t he val i dator mnust use

pr of essi onal judgnent in
conjunction wth7the bl ank
gU|danceVprOV|ded_|n
ection to qualify or

rej ect sanpl e data.

I f any target conpounds
are detected in the GPC
i nstrunent bl ank at
?reater than or equal to

he quantitation I'imt,
then the quality of the
GPC operation i s
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Semivolatile Cleanup

EVALUATI ON

ACTI ON

f.

e. Conpare the raw data to the
reported results, if
avai |l abl e, and verify that
no cal cul ati on and/ or
transcription errors have
occurred. |f result forns
are not avail able, then the
val i dator must reviewthe
cleanup logs to confirm
that met hod required
cl eanups were perforned.

Revi ew M5/ MSD, surrogate, and
PES data to eval uate the
efficiency of the GPC cl eanup.

e. If the | aboratory nmade any
cal cul ati on and/ or
transcription errors, the
val i dator shoul d have the
| aboratory requantitate and
resubmt all corrected raw
data and forms. If a
di screpancy renmains,
unresol ved; the validator
must use professional
j udgnent to decide which
val ue i s nost_ accurate.
Under these circunstances,
the validator may determ ne
that the sanmple data should
be qualified or rejected.

A di scussion of the
rationale for data
qualification and the
ualifiers used shoul d be
ocunmented in the Data
Val i dati on Menor andum

I f any conpound or conpound
cl ass” has zero recoyerr_

i ndicating the possibility of
fal se negatives and/ or
recovers |ow indicating a
potential |ow bias, then the
val i dator shoul d di scuss the
possi bl e fal se negatives
and/ or potential [ow bias in
the Data Validati on Menorandum
and qualify and/or reject
sample results according to

t he gui dance provided in
Sections VI, VIII and Xl
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C. EVALUATI ON D. ACTI ON

Silica Gl deanup 2. Silica Gl deanup
a. Verify fromresult forns, if a. If Silica Cel cleanup was not

available, that Silica Cel performed according to the
cl eanup was perfornmed anal ytical nethod on all
according to the anal ytical nmet hod-requi red extracts, then
net hod on all nethod-rtequired the data shoul d be revi ewed
sampl e extracts, QC sanple for the presence of
extracts, and nethod bl ank interferents and professiona
extracts. j udgnment should be used to

%ua ify or reject sanple data.
he validator shoul d request
sangle_cleanup and reanal ysi s
if Silica CGel cleanup was

) o requi red by the nethod.

b. Verify that each lot of Silica

CGel used to cleanup sanples b. If each ot of Silica Cel_ was
was checked prior to use in not checked, then the solid
accordance w th method phase may not be properly
requirements. activated potenti al

resulting I n unaccep¥ab!e
target conpound recoveri es,
the presence of interferents
and possibly the | oss of
target conpounds (false

negati ves). The vali dator
should review the Silica Cel
Check solution data associ ated
with each batch of Silica Cel
colum cl eanups to ascertain

c. i. Verify fromresult forns, i f any target compounds shoul d
if available, that a Silica be qualified or rejected using
Gel Check soiut|on was t he ‘gui dance provided in
prepared w th each batch of Section XV, D.2.c.ilili
sanpl es undergoing Silica . .
Cel cl eanup and anal yzed C. i. If the laboratory did not
prior to the Silica Cel grepare and anal yze the
col um reagent blank in il1ca Gl check” solution
accordance with the at the correct frequency
anal yti cal nethod. and sequence, according to

t he nethod, then the

val i dator shoul d use

pr of essi onal judgnment to

gu?llfy or reject sample
at a.
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Semivolatile Cleanup

EVALUATI ON

ACTI ON

Verify that a Silica
Cel eck sol ution
was prepared and
anal yzed in
accordance with the
met hod and that the
correct target and
surro?ate conmpounds,
interferents and
concentrations were
used.

Check the reported data
fromthe Silica Cel
Check sol ution anal yses
to verify that target
conmpound” recoveries meet
met hod QC accept ance
criteria.

If a Silica Cel
solution co
is greater than the upper
limt of the method CC
acceptance criteria, then
the validator shoul d:

If nore than hal f of the

If a Silica Gel Check
sol ution was not
prepared and anaIKzed
I n accordance wt

the nethod or the
correct conpounds
and/ or concentrations
were not used, then
the data quality may
be adverseIY
af f ect ed. n these
ci rcunst ances, the
val i dator shoul d use
prof essi onal | udgnent
to qualify or reject
sanpl e dat a.

If Silica Gel cleanup
met hod QC accept ance
criteria are not net,
then the Silica Cel
Check solution results
shoul d be used to
qualify sanple data for
speci fi1 ¢ compounds

i ncluded in the check
sol ution. Professiona
j udgrment shoul d be used
to qualify or reject
sampl e data for non-
check sol ution )
conpounds, taking into
consi deration the
conpound' s chem ca

cl ass. The val i dat or
shoul d di scuss the

i mpact of unacceptabl e
recoveries on the sanple
data in terns of high or
| ow bias and note this
in the Data Validation
Menor andum

Check
ound recovery

Estimate (J) the

af f ect ed cohpound when
detected in any sanple
associ ated with that

Silica CGel Check
solution to indicate
potential high bias.

Accept the quantitation
l[imt of the affected
conpound in any sanple
associ ated wi th that
Silica CGel Check

sol ution
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C. EVALUATI ON D. ACTI ON

2. c. Continued from above. 2. c. iii. Continued from above

If a Silica Gl Check

sol uti on compound recovery
is less than the | ower
[imt of the nethod QC
acceptance criteria but
?reater than or equal to
0% then the validator
shoul d:

- Estimate (J) the
af f ect ed conpound when
detected in any sanple
associated wi th that
Silica Gel Check
solution to indicate
potential |ow bias.

- Estimate (W) the
quantitation limt of
the affected conpound in
any sanpl e assocl at ed
with that Silica Cel
Check solution to
i ndi cate potential |ow
bi as.

If nore than hal f of the
Silica Gl Check sol ution
conpound recoveries are
less than the lower limt
of the nmethod QC acceptance
criteria but greater than
or equal to 10% then the
val i dat or shoul d:

- Estimate (J) all
positive detects in all
sanpl es associated with
that Silica Gel Check
solution to indicate
potential |ow bias.

- Estimate (UWJ) all
gquantitation limts for
non-detects in all
sanmpl es associated with
that Silica Gel Check
solution to indicate

potential |ow bias.

If a Silica Gl Check

sol uti on compound recovery
is less than 10% then the
val i dat or shoul d:

- Estimate (J) the
af f ect ed conpound when
detected in any sanple
associ ated wi th that
Silica Gel Check
solution to indicate
potential |ow bias.

- Reject (R the
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Semivolatile Cleanup

EVALUATI ON

ACTI ON

iii. Continued from above.

Verify that surrogate
conpound recoveries and
i nternal standard area
counts and/or retention
times in the Silica Gel
Check sol uti on neet

nmet hod QC accept ance
criteria.

Verify that a Silica Cel
columm reagent bl ank was
Brepared w th each cl eanup

atch and was anal yzed
after the Silica CGel Check
solution but prior to field
sampl es.

Verify that there are no
target conpounds present
at greater than or equa
to the quantitation
[imt in the Silica Cel
col um reagent bl ank

iii. Continued from above.

If nore than hal f of the
Silica Gl Check sol ution
conpound recoveries are

|l ess than 10% then the
val i dat or shoul d:

- Estimate (J) all
positive detects in al
sanpl es associated with
that Silica Gel Check
solution to indicate
potential |ow bias.

- Reject (R the
gquantitation limts for
all non-detects in all
sanmpl es associated with
that Silica CGel Check
solution to indicate
that the data are
unusabl e due to the
possibility of false
negati ves.

If nmore than half of the
Silica CGel Check solution
conpound recoveries are
outsi de the nethod QC
acceptance limts in one
Silica CGel Check solution
where some recoveries are

| ow and sone recoveries are
hi gh, then the validator
shoul d use prof essi ona
judgment to qualify or
reject a particul ar
conmpound, cl ass of
conpounds or the entire
fraction for sanples
associated with that Silica
Gel Check sol ution

I f surrogate conpound
recoveri es and/ or
internal standard area
counts or retention
times in the Silica Gel
Check sol ution do not
nmeet net hod )
acceptance criteria,
then the validator
shoul d qualify the
sample data in
accordance with Sections
VI and VII.

If a Silica Gl colum
reagent bl ank was not
prepared and anal yzed at
the correct frequency and
in the proper sequence,
then the validator nust use
prof essi onal judgnent in
conjunction wth the bl ank
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Semivolatile Cleanup

C. EVALUATI ON D. ACTI ON
*2. d. iii Verify that surrogate d. iii I f surrogate conpound
conpound recoveries recoveries and/ or
and internal standard i nternal standard
area counts and/or area counts or
retention times (if retention tines in
added) in the Silica the Silica CGel colum
Gel col umm reagent reagent bl ank do not
bl ank neet met hod C nmeet method QC
acceptance criteria. acceptance criteria,
then the validator
shoul d qualify the
sample data in
accordance with
* e. Conpare the raw data to the Sections V, M, and
reported results, if VI |
avai l abl e, and verify that no
cal cul ati on and/ or e. If the | aboratory nmade any
transcription errors have cal cul ati on and/ or
occurred. If result fornms are transcription errors, the
not avail able, then the val i dat or shoul d have the
val i dator must reviewthe | aboratory requantitate and
cleanup logs to confirmthat resubmit all corrected raw
nmet hod required cl eanups were data and forms. |If a
per f or med. di screpancy remains
unr esol ved, the validator nust
use professional judgnent to
deci de which val ue i s nost
accurate. Under these
ci rcunst ances, the validator
may determ ne that the sample
data should be qualified or
f. Review M5/ MSD, surrogate, and rejected. A discussion of the
PES data to evaluate the rational e for data
efficiency of the Silica Cel qualification and the
cl eanup. qualifiers used shoul d be
docunented in the Data
Val i dati on Menor andum
I f any conpound or conpound
cl ass has zero recovery
i ndicating the possibility of
fal se negatives and/ or
recovers low indicating a
potential |ow bias, then the
val i dat or shoul d di scuss the
possi bl e fal se negati ves
and/ or potential low bias in
the Data Validati on Menorandum
and qualify and/or reject
sampl e results according to
t he gui dance provi ded Secti ons
VI, VIIl and Xl
* Note: The follow ng subsections are applicable only to a Tier IIl data
val i dati on:
C1.b, Cl.c.i, C1l.c.ii, Cl.c.iv, Cl.c.v, Cl.vi, C1l.d.i,
cd1.ii, C1l.d.iii, C1l.e, C2c.ii, C2c.iv, C2.d.i, C2.d.ii,
cC2diii, C2.e
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Tabl e SV- XV-1:

Semivolatile Cleanup

QUALI FI CATI ON OF SEM VOLATI LE ANALYTES BASED ON

GPC CALI BRATI ON QUALITY CONTROL

Criteria Acti on

Peak As per method QC acceptance Pr of essi onal Judgnent
Resol ution criteria.

Peak Peak shapes nust be symmetrical . Pr of essi onal Judgnent

Shape
Ret enti on Retention tinme shifts between GPC Pr of essi onal Judgnent
Ti me Shift cal i bration checks nmust not exceed

+ 5%

GPC Target anal ytes nust be < @ and Refer to Section V for
| nst runment surrogat e conmpound recoveries and Bl ank Actions

Bl ank I S area counts and/or RTs (if

added) nust neet nethod QC
acceptance criteria. (Note: CLP
SOWN OLMD3. 2 does not require the
addi tion of surrogate compounds to

the GPC instrument bl ank)

Tabl e VOA/ SV-XI - 2:

QUALI FI CATI ON OF SEM VOLATI LE ANALYTES BASED ON GPC CLEANUP QUALI TY CONTRCOL

VWHERE: # ONE-HALF OF GPC CALI BRATI ON CHECK COVPOUNDS QUTSI DE UPPER OR LONER

ACCEPTANCE LIM TS

% Recovery
Sanpl e
Resul t s %ec < 10% | 10% # %Rec < LL LL # %Rec # UL %Rec > UL
Det ects J A J
Non- det ect s R uJ A A
LL - Lower Limt of method QC acceptance criteria
UL - Upper Limt of method QC acceptance criteria

Tabl e V/ SV-XI -3:
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PART I1-VOA/SV Semivolatile Cleanup

QUALI FI CATI ON OF SEM VOLATI LE ANALYTES BASED ON GPC CLEANUP QUALITY CONTROL

VWHERE: > ONE-HALF OF GPC CALI BRATI ON CHECK COVPOUNDS QUTSI DE UPPER OR LOWER
ACCEPTANCE LIM TS

% Recovery
Sanpl e
Resul t s %ec < 10% | 10% # %Rec < LL LL # %Rec # UL %Rec > UL
Al Detects J J A J
Al Non- R uJ A A
detects
Not e: Prof essi onal judgnment should be used when a conbination of |ow

recoveries and hi gh recoveries are obtai ned.

LL -
uL -

Lower

Upper

Limt of nethod QC acceptance criteria
Limt of nethod QC acceptance criteria

Tabl e SV- XV-4:

QUALI FI CATI ON OF SEM VOLATI LE ANALYTES BASED ON SI LI CA CGEL
CLEANUP QUALITY CONTROL WHERE: # ONE HALF OF SILICA GEL CHECK SOLUTI ON
COVPOUNDS QUTSI DE UPPER OR LOAER ACCEPTANCE CRITERI A

% Recovery
Sanpl e
Resul t s %ec < 10% | 10% # 9%ec # LL | LL # %Rec # UL %Rec > UL
Det ects J J A J
Non- det ect s R uJ A A
Silica Cel Target anal ytes nust be < Q. and surrogate Refer to
Col um Bl ank conpound recoveries and IS area counts and/or Section V
RTs (if added) nust neet method QC acceptance for Bl ank
criteria. Acti ons
Not e: Professional judgnent should be used in applying the gui dance above to
qualify or reject sanple data.
LL - Lower Limt of method QC acceptance criteria.
UL - Upper Limt of method QC acceptance criteria.

Tabl e V/ SV-XI - 5:
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Semivolatile Cleanup

QUALI FI CATI ON OF SEM VOLATI LE ANALYTES BASED ON SI LI CA GEL CLEANUP QUALITY

CONTROL WHERE: > ONE-HALF OF SILICA GEL CHECK SOLUTI ON COVPOUNDS QUTSI DE UPPER

OR LONER ACCEPTANCE LIM TS

% Recovery
Sanpl e
Resul t s %ec < 10% | 10% # %ec < LL LL # %ec # UL %ec > UL
Al Detects J A J
Al Non- R uJ A A
detects

Not e: Pr of essi onal

and high recoveries are obtained.

LL - Lower Limt of method QC acceptance criteria
UL - Upper Limt of method QC acceptance criteria

E. EXAMPLES

j udgrment shoul d be used when a conbi nati on of | ow recoveries

Exanpl e #1: (Unacceptabl e GPC peak resolution and retention tine shift)

The validator conpares the raw GPC calibration data with CLP SOW
OLMD3.2 criteria to verify that the proper collection and dunp cycl es
were utilized to ensure that all interferences were renoved w thout

| oss of target conpounds. To do this, the validator reviews the peak
shape, resolution, and retention time shift data for the GPC
calibration. The validator notes that the calibration retention tine
shift exceeded the * 5%criteria. The validator also notes that the
basel i ne resol uti on between peryl ene and sulfur is | ess than 90%  The
val i dator uses professional judgment to estimate (J) the positive
detects and reject (R) the quantitation limts for non-detects for all

sampl es associated with the non-conpliant GPC calibration. The
validator reports the qualified data on the Data Summary Table and
discusses the low bias and potential false negatives due to
i nsufficient colum resolution and incorrect collect and dunp cycl es.

Exanple #2: (Silica Gel Check %recovery > upper limt for one compound)

The validator examnes the raw Silica Gel cleanup data to verify that
the percent recoveries fromthe Silica Gl Check neet mnethod-specific
(C acceptance criteria of 80-110% The check sol uti on contai ns sever al
PAHs at 3 times the nmethod quantitation limt. The validator notes
that one of the check solution conpounds, phenanthrene, was recovered
at 150% The validator uses professional judgnment to estimate (J) the
positi ve phenant hrene detects and accepts (A) the quantitation limts
for phenant hrene non-detects on the Data Summary Table. The validator
notes in the Data Validation Menmorandum that a high bias exists for
phenant hrene and that positive results of phenanthrene may actual ly be
| ower than the reported results.
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A

C

XVI . SYSTEM PERFORMANCE

OBJECTI VE

The obj ective of assessing overall systemperformance is to determine if any
met hod preparatory and/or anal ytical procedures result in qualitative and/or
guantitative systemerror or bias. Al sanple, C sanple, and blank results
are reviewed for accuracy, chronmatography, precision, sensitivity, and
contam nation to ascertain if there are any general trends in data quality.
CRI TERI A

Since there are no specific criteria for system performance, professional
j udgrment shoul d be used to assess the overall performance.

EVALUATI ON D. ACTI ON
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System Performance

EVALUATI ON

ACTI ON

*1.

The results of Zero, Single
and Doubl e Blind PESs, ML
study, LFB, calibration
standards, MsS/ MSD, and
surrogat e spi ke conpound

anal yses may be used to assess
the overall system accuracy

i ncl udi ng purge and extraction
ef ficiency and instrument
response.

Eval uate all PES and ot her

rel evant QC data to determ ne
i f any anal ytical trends exi st
over the sanple anal ysis

peri od.

The val i dator should ascertain
fromthe PES and ot her
relevant QC data if there is a
hi gh or | ow quantitative bias
for a particular conpound or
group of conpounds.

The val i dator should al so
ascertain fromthe PES and
other relevant QC data if
there is a potential for false
negati ves and/or false
positives to be reported.

The val i dator should ascertain
fromthe M5/ MSD and surrogate
spi ke compound anal yses if the
sample matrix effects inpact
conpound recovery, thus

i ndicating a net hod bi as
outside the control of the

| aboratory.

The val i dator should refer
to the previous sections
for specific guidance on
eval uating accuracy using
PES, MDL study, LFB

cal i bration standard,

M5/ MSD and surrogate data.
If the validator determ nes
that anal ytical trends
indicate a qualitative
and/ or quantitative
systematic bias, then the
val i dat or shoul d use

pr of essi onal judgnment to
determ ne whether or not to
qualify or reject the
sampl e data based on the
extent of the inpact. The
val i dat or shoul d di scuss
and justify all technical
decisions in the Data

Val i dati on Menorandum  The
val i dat or shoul d
differentiate between
sample matrix-rel ated
preparatory and anal ysis
probl ens that are outside
the | aboratory's contro
and those preparatory and
anal ysis problens that are
within the | aboratory's
control.
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System Performance

EVALUATI ON

ACTI ON

*2.

The results of the PES, LFB
and calibration standard

anal yses as well as field
sampl es may be used to assess
the overall system

chr omat ogr aphy.

Eval uat e sanple and QC sampl e
reconstructed ion

chromat ograns anal yzed on al
colums to determine if the
col um chr omat ogr aphy, peak
shape, resolution, and
baseline drift has either
deteriorated or inproved over
t he sanpl e anal ysis peri od.

The val i dator should ascertain
fromthe raw data if
unaccept abl e chr omat ogr aphy
may contribute to a high or a
| ow quantitative bias for a
particul ar conmpound or group
of conpounds.

The val i dator should al so
ascertain fromthe raw data if
unaccept abl e chr omat ogr aphy
may result in a potential for
fal se negative and/or false
positive identifications.

The val i dator shoul d determ ne
i f chromat ography problens are
a result of the sanple matrix
or are unique to the
instrument. To that end, the
val i dator should review the
dat a package narrative for a
di scussi on of possible matrix
probl ens that the | aboratory
may have encount ered.

The validator should determ ne
if significant retention tine
shi fts have occurred between
initial and continuing

cal i bration.

The validator should refer to
t he previous sections for
speci fic gui dance on

eval uati ng conpound

i dentification and
gquantitation. If the
val i dat or determ nes that

chr omat ogr aphi ¢ trends
indicate a qualitative and/or
gquantitative systematic bias,
t hen prof essional judgnent
shoul d be used to determ ne
whet her or not to qualify or
rej ect the sanple data based
on the extent of the inpact.
The val i dator shoul d di scuss
and justify all technical
decisions in the Data

Val i dati on Menorandum  The
val i dator shoul d especially
not e when chr onmat ogr aphy
probl ens and col um
degradation are caused by
severe matri x interferences.
The val i dator should reconmrend
addi tional cleanup procedures
and/ or alternate anal yti cal
nmet hods for future site work.
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System Performance

EVALUATI ON

ACTI ON

*3.

The results of the calibration
standard, MDL study, interna
standard, surrogate spike
conpound, MS/MBD, and field
duplicate anal yses may be used
to assess overall system

pr eci si on.

Conpare the daily standard
calibration area counts to
ascertain if the instrunent
gener at ed consi stent detector
responses over the sanple
anal ysi s peri od.

Revi ew the area counts of the
i nternal standards and
surrogat e conmpounds for each
sample to ascertain if there
is a change in detector
response.

The val i dator shoul d eval uate
the M5/ MSD RPDs in conjunction
with field duplicate RPDs to
identify any anal ytica

trends, ascertain if sanple
matri ces were honogeneous or
het er ogeneous, and determ ne
if sanpling error may have
contributed to field

i mpreci sion.

The validator should refer to
t he previous sections for
speci fic gui dance on

eval uating | aboratory and
field precision and interna
standard and surrogate
conpound anal yses. If the
val i dator determines that an
i nstrunment produces erratic
detector responses, then they
shoul d use prof essi ona
judgnent to qualify or reject
sampl e data. |If MS/ MSD RPDs
i ndi cate | aboratory

i mpreci sion, then the
val i dat or shoul d suspect

| aboratory techni que and take
into consideration the results
of the field duplicate RPDs
when usi ng prof essi onal
judgnent to qualify sanple
data. |If field duplicate RPDs
i ndicate field inprecision
resul ting from heter ogeneous
sample matrices or field
sampling error, then the
val i dat or shoul d use

pr of essi onal judgnment to
qual i fy sanpl e data based on
the extent of inpact. The
val i dator should differentiate
bet ween | ack of precision due
to instrument performance
probl ens and that caused by
matrix effects or sanpling
error.
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System Performance

EVALUATI ON

D. ACTI ON

*4.

The results of the LFB, PES
calibration and interna
standard anal yses may be used
to assess the overall system
sensitivity. (Note: VOA
surrogates may al so be used
because they are equivalent to
i nternal standards.)

Review all daily LFBs, |ow

| evel calibration standards,
and PES data to eval uate
sensitivity for each
instrument to verify that no
instrument has lost its
ability to accurately
gquantitate and identify
conpounds at the quantitation
[imt over the sanple analysis
period, which could
potentially result in false
negati ves and | ow bi ased
results.

Check the area counts of the
i ndi vi dual sanple, QC sanple,
calibration and bl ank interna
standards and cali bration
standards to nonitor

i nstrunment sensitivity
changes.

Revi ew t he sanpl e

chromat ograns for abrupt,

di screte shifts in the

chr omat ogr aphi ¢ basel i ne whi ch
may i ndicate a change in the
instrument's sensitivity or
the zero setting. A baseline
"decline" could indicate a
decrease in sensitivity in the
instrument or an increase in
the instrunent zero, possibly
causi ng target conpounds, at
or near the detection limt,
to mss detection (false
negatives). Additionally, a
decline in the baseline may
result in incorrect peak

i ntegration and subsequent

m squantitation.

A sudden baseline shift could
i ndi cate problens such as a
change in the instrunent zero,
a | eak, degradation of the
colum or the formation of

mat ri x degradati on products.

The validator should refer to the
previ ous sections for specific
gui dance on eval uati ng
sensitivity, accuracy, conpound
identification, and quantitation
If the validator determ nes that
instrument sensitivity is
unaccept abl e, then the vali dator
shoul d use professional judgnent
to qualify or reject the affected
sampl e data. The validator
shoul d di scuss and justify al
techni cal decisions in the Data
Val i dati on Menorandum  The
val i dator should also note if
sanmple matrix interferences did
not allow quantitation limts to
be achi eved and shoul d recomend
addi ti onal cleanup procedures
and/ or alternate anal yti cal

nmet hods for future site work.
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System Performance

C EVALUATI ON D. ACTI ON

*5. The results of the PES and The validator should refer to the
met hod, instrunment, cleanup, previ ous sections for specific
equi pnent/rinsate, trip, gui dance on eval uati ng bl ank
storage and bottl e bl ank contam nation. |If the validator
anal yses may be used to assess determnes that there is a
overal | system contam nati on. systematic blank error introduced

during sanple collection or

* a. Review all blank and sanpl e processing (extraction or
results to evaluate the anal ysis), then the data should
possibility of sanple be qualified according to Section
contam nation introduced via V. However, if the validator
ei ther cross- contamnation suspects intermttent or sporadic
froma previously run sanple i ntroduction of interferents
or fromgeneral |ab during analysis, then the
cont am nat i on. val i dat or shoul d use professiona

judgnent to qualify or reject

* b. Conpare blank analysis on two sampl e data and document and
different instruments to justify all technical decisions
determine if the contami nation in the Data Validation
is instrunent related or the Menor andum
interferents are present in
t he bl ank from sanpl e
processing activities.

* c. Assess whether problenmatic
bl ank results are reproducible
when replicate aliquots are
anal yzed or are sporadic
interferences. Sporadic
interferences, such as
met hyl ene chl ori de, acetone or
pht hal ates, may indi cate that
the interferent is introduced
fromthe | aboratory
environnment. The validator
shoul d revi ew sanpl e
chromat ograns for suspected
outlier interferents.

* Note: This section is only applicable to a Tier Ill data validation - If

a val i dator suspects system performance has degraded to the degree

that data are affected and a Tier |

val i dati on has been requested,

then the validator should contact the Site Manager to approve the

necessary Tier |1

VOA/SV-XVI-6
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E. EXAMPLES

Exanpl e #1: (Abrupt decrease in baseline)

The val i dator notices a significant abrupt decrease in the baseline
during the anal ysis of aqueous sanpl e SAP55. The val i dator exam nes
the 1S area counts and observes that a decrease in the area counts
for the last two internal standards has occurred. The validator
notes that the VOA surrogate conpound areas for the last two
surrogat es al so decreased. There were no PE sanpl es associated with
t hese sanpl es avail able for review The validator uses professional
judgnment to estimate (J) all positive detects associated with the
two problematic internal standards and rejects (R) all non-detects
associated with the two problematic internal standards. The
validator reports the qualified data on the Data Sunmary Table. The
validator notes the sensitivity loss of the GJ M instrument and
justifies the decisionto qualify sanple data in the Data Validation
Menor andum

Exanple #2: (Peak broadening and tailing for volatile gases; PES
gquantitation low for 1 volatile gas)

The validator reexam nes the Reconstructed |on Chromatograns from
packed col um anal ysis and notices peak broadening and tailing of

the following volatile gases: vinyl chloride, chloromethane,

br onoet hane, and chl oroet hane. The PE sanple results were revi ened
and found to have an "Action Low' qualification for vinyl chloride
whi ch was the only volatile gas included in the PES. The validator
uses professional judgnent to estimate (J) all positive volatile gas
detects in all sanples associated with that PES, and to estimate
(W) the quantitation limts for all volatile gas non-detects in all

sampl es associated with that PES The validator reports the
qualified data on the Data Sunmary Table. The validator notes the
GC/ M5 chr omat ogr aphy problem and justifies the decision to qualify
sanmpl e data in the Data Validati on Menorandum
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A

C

XV . OVERALL EVALUATI ON OF DATA

CBJECTI VE

The objective of the final evaluation of a data package is to identify the
"anal ytical error"™ and any "sanpling error” associated with the data. The
sum of the "analytical error" and the "sanpling error”™ equals the
"measurenent error”. "Measurement error” will then be used by the end user
in conjunction with sampling variability (spatial variations in pollutant
concentrations) to determne "total error® (total uncertainty) associated
with the data. Utimately, the end data user will assess data usability in
the context of the pre-determined Data Qality Objectives (DQs) and
resultant "total error” of the data.

CRI TERI A

The Sanpling and Analysis Plan (SAP) or Quality Assurance Project Plan
(QARPj P) and DQO Summary Form should specify the site specific DQ0s and
acceptable levels of uncertainty or "total error".

EVALUATI ON D. ACTI ON

C EVALUATI ON D. ACTI ON
ot ain the SAP, QAPj P or DQO 1. Synopsize in the first section of
Sunmary Formto reviewthe the Data Validati on Menorandum
DQOs for the sanpling event. Overall Evaluation of Data, in

bul et format, the appropriate
project DQxs for the data

package.

2. Eval uat e t he appropri at eness 2. If an inappropriate method was
of the anal ytical method chosen for sanple analysis,
chosen. For exanple, was the then the validator should
nmet hod capabl e of achi eving di scuss the nethod
gquantitation limts deficiencies and identify nore
sufficiently low to nmeet DQ0s appropri ate met hods or
for risk assessnment? Was the nodi fications for use in
met hod capabl e of successfully subsequent sanpling rounds.
anal yzi ng each particul ar The val i dator shoul d incl ude
matri x sanpl ed? this discussion in the Overal

Eval uation of Data Section of
the Data Validation
Menor andum
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Over all Assessment

EVALUATI ON

ACTI ON

Eval uate any anal ytica
probl ens that were identified.

Esti mat e and descri be the
"anal ytical error" that
contributes to the
"measurenent error" associ at ed
with the data package in the
Overal|l Evaluation of Data
Section of the Data Validation
Menor andum

If "analytical error" causes
the data to be unusabl e, then
the validator should reject
the data and return it to the
| aboratory and deny paynent.

If "analytical error" causes
the data to be of reduced
worth to the Region, then the
val i dator should recomend
that the | aboratory's paynent
be reduced.

Eval uat e any sanpling
i ssues that were
identified.

Note: The validator is only

responsi bl e for eval uating
t hose "sanpling errors”
that are identified during
the routine data validation
process. Oher "sanpling
errors” may have occurred
and they shoul d be assessed
by the end user prior to
data use

Estimate and describe the
"sanmpling error” that
contributes to the
"measurenent error" associ ated
with the data package in the
Overall Evaluation of Data
Section of the Data Validation
Menor andum  Exanpl es of
"sanmpling error™ for which the
val i dat or woul d have

i nformation include highly
contam nated trip or equi pnent
bl anks as wel |l as del ayed
sanmpl e shi pment that caused
hol ding tinme violations.

If "sanpling error"” severely
i npacts potential data
usability, then the validator
shoul d note this in the Data
Val i dati on Menor andum

The end user should review the
results of the sanpler's field
notes/trip report to determ ne
addi tional "sanpling error"
i ssues with which to fully
assess "neasurenent error”.
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Over all Assessment

EVALUATI ON

ACTI ON

Eval uate data quality in terns
of "measurenent error" as a
conbi nation of "anal ytica
error"” and "sanpling error"”.

Di scuss data quality in terns
of "nmeasurenent error" as the
sum of "anal ytical error" and
"sampling error”. Al

di scussi ons shoul d be incl uded
in the Overall Eval uation of
Dat a Section of the Data

Val i dati on Menorandum

Identify potential usability
i ssues raised by an
unaccept abl e degree of
"measurenent error”.

If data usability is
potentially conprom sed by a
hi gh degree of "measurenent
error", then the validator
should note this in the
Overal|l Evaluation of Data
section of the Data Validation
Menorandum If data quality

i npacts the use of those data
by the end user, then the
val i dator should detail in the
Overal|l Evaluation of Data
Section of the Data Validation
Menor andum how data use wil |
be limted and for which end
user, i.e., risk assessor,

hydr ogeol ogi st, etc..

Sanpling variability is not
assessed during data

val i dation, and therefore,
shoul d be assessed by the end
user prior to data use.

The end user should review the
results of the Data Validation
Menor andum i n conjunction with
the sanpler's field notes/trip
report to assess the inpact of
sampling variability issues on
data usability.
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